This proposal aims to harness the power of data, social, and network sciences to model user behavior in social networks. Specifically, we focus on individual users and investigate the interplay between their behavior and subsequently emergent social phenomena. Work in this proposal unveils the significant social strategies that are used by people to satisfy their social needs. We apply computational methods to address user modeling problems, including demographic inference, link recommendation, and social impact prediction. The proposed research work can be translated into applications in large social systems, such as mobile communication, online social media, and academic collaboration.
INTRODUCTION
The interactions between individuals form the structural backbone of human societies, which manifest as networks. In a network sense, individuals matter in the ways in which their connections activate the emergence of new phenomena at larger, societal levels. In this proposal, we focus on modeling the various ways that different users are embedded in and interact within a network.
As the emergence of online social networking sites in the first years of the 21st century, social network data has been explosively explored and studied. Essentially, a cornucopia of scientific advances, such as link prediction [9] , influence maximization [8] , community detection [7] , and diffusion processes [10] , have been and are being achieved by researchers from diverse communities. Indeed, social network research has developed itself as an interdisciplinary field, which attracts attention and simultaneously benefits from a variety of disciplines, such as data mining, sociology, physics, business and so on.
In this proposal, we aim to harness the power of social, data, and network sciences to model user behavior in social networks from multiple dimensions. Work on sociodemogrpahic modeling [5, 3] discovers that during the active dating period, younger users are active in broadening social connections with males and females alike, Permission to make digital or hard copies of part or all of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for third-party components of this work must be honored. For all other uses, contact the owner/author(s). while after reaching 35 years of age people tend to keep small, closed, and same-gender social circles. We also propose a data science model WhoAmI that demonstrates a greater than 80% potential predictability for inferring users' gender from phone call behavior and 73% for users' age from text messaging interactions. Work on modeling link formation [6, 4] studies the problem of link prediction in coupled networks, where we have the structure information of one source network and the interactions between this network and another target network, and aim to predict the missing links in the target network. We present a computational framework CoupledLP that is able to help a mobile operator achieve an accuracy of 80% for uncovering the top links of its competitor's network. Work on modeling social impact [1, 2] finds that in academic social networks, a researcher's authority on the publication topic and the venue in which a paper is published are crucial factors to the increase of his or her h-index, while the topic popularity and the co-authors' h-indices are of surprisingly little relevance. By leveraging relevant factors, we can predict whether a newly (previously) published paper will contribute to an author's future h-index with an F1 score of 0.77 (0.99). To this end, modeling users in social networks offers the potential to understand the principles that underpin our highly connected world-from individuals, to communities, to societies.
